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A 39-year-old African-American female was re-
ferred to the Louisiana State University Medical
Center Infectious Disease Clinic in December 2000
for the evaluation of a swelling of the left side of
the face and jaw. The patient stated that the
swelling and intermittent pain began in 1983 fol-
lowing multiple extractions in the region in ques-
tion. Extraoral examination revealed a left
submandibular swelling and left facial asymmetry.* Corresponding author.
1741-9409/$ - see front matter c 2004 Elsevier Ltd. All rights reser
doi:10.1016/j.ooe.2004.05.001No pain, paresthesia, or lymphadenopathy was
noted. Intraoral examination revealed a left man-
dibular expansile swelling encompassing the pre-
molar–molar region. Dull pain was noted upon
firm palpation. A panoramic radiograph revealed a
well-defined multilocular mixed lesion, which was
predominantly radiolucent with scattered radio-
pacities within the left mandibular region along
with thinning of the inferior cortex (Fig. 1). A
tomographic image demonstrated a well-defined
radiolucent lesion with focal radiopacities in the
same area (Fig. 2). Evidence of expansion was
noted; however, no cortical perforation was ob-
served. Serum alkaline phosphatase and calciumved.
Figure 1 A panoramic radiograph demonstrating a
multilocular mixed lesion in the left mandibular region.
Figure 2 The computed axial tomographic (CAT) scan
reveals a well-defined radiolucency with focal radiopa-
cites.
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nosis included cemento-ossifying fibroma, focal
cemento-osseous dysplasia, and calcifying epithe-
lial odontogenic tumor. The patient underwent
complete surgical removal of the lesion with
curettage and peripheral ostectomy. The post-
operative course was uneventful.
At gross examination, the specimen consisted
of multiple fragments of tan-maroon friable
tissue measuring 5.5 · 4.0 · 0.3 cm in aggregate.
Histologically, the lesion consisted of areas of
fibrovascular connective tissue made up of ovoid-
to-spindle-shaped fibroblasts and small blood
vessels with scattered multinucleated giant cells,
extravasated red blood cells, and hemosiderinconsistent with central giant cell granuloma (Fig.
3a and b). Other areas revealed a fibroblastic
proliferation with trabeculae of woven bone and a
relatively acellular calcified material suggestive of
cementum. Multinucleated giant cells were mostly
absent in these areas, which were consistent with
cemento-osseous dysplasia (Fig. 3c). No obvious
mitotic activity was identified, as would be ex-
pected with a slow growing lesion. The histologic,
radiographic, and clinical presentation suggests a
hybrid lesion with features of both central giant
cell granuloma and cemento-osseous dysplasia.Discussion
Hybrid lesions comprised of both giant-cell and
fibro-osseous components are rare. A comprehen-
sive search of the English language literature re-
vealed three such reported cases occurring in the
craniofacial bones. One case presented in a 41-
year-old man as a mass in the left maxilla, which
had been present for several years, with recent
enlargement during the preceding year.1 The
radiographic appearance was that of a “ground
glass” radiopaque lesion occupying the left maxil-
lary antrum. The histology revealed areas consis-
tent with central giant cell granuloma (CGCG) in
association with an ossifying fibroma.
Another case involved a 4-year-old Caucasian
male who presented with marked proptosis of the
right eye of 3 month’s duration.2 Initially, a large
soft-tissue mass was noted occupying the right
ethmoid sinus, including the medial portion of the
orbit. The initial biopsy was interpreted as a CGCG
or benign fibro-osseous lesion, otherwise unclassi-
fied.2 When it was resected seven weeks later,
following rapid progression of the lesion, a spec-
trum of diagnoses was rendered including “CGCG”,
“giant cell tumor (GCT)”, “aneurysmal bone
cyst (ABC) with large areas of CGCG”, “benign
fibro-osseous lesion, not further classified”, and
“well-differentiated osteosarcoma”.2 Given this
spectrum of diagnoses, it most likely was a hybrid
giant-cell and fibro-osseous lesion.
The third case was that of a 14-year-old girl with
a three-month history of painless left-sided prop-
tosis and an enlarged left middle turbinate.3 Sinus
X-rays and tomograms of the region revealed a
radiopacity of the left maxillary antrum, left nasal
cavity, left fronto-ethmoid complex, and sphenoid.
Histologically, the lesion demonstrated features of
both aneurysmal bone cyst and cemento-ossifying
fibroma.
The case we are reporting is yet another exam-
ple of a hybrid lesion exhibiting histopathologic
Figure 3 (a) Photomicrograph demonstrating areas consistent with both central giant cell granuloma and a fibro-
osseous lesion (H and E stain, 40·). (b) Photomicrograph of central giant cell granuloma region (H and E stain, 100·).
(c) Photomicrograph of cemento-osseous dysplasia region (H and E stain, 100·).
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lesion in the mandible of a 39-year-old African-
American female.
The term fibro-osseous lesion, in and of itself, is
not meant to be a specific diagnosis.4 Fibro-osseous
lesions are a heterogenous group of entities con-
sisting of a variably cellular, fibrovascular stroma
along with varying amounts of mineralized material
consistent with either bone or cementum. Lesions
included in the category of fibro-osseous would be
fibrous dysplasia, cemento-osseous dysplasia, and
cemento-ossifying fibroma. These lesions may be
either reactive or neoplastic in nature.5 It has been
reported that the occurrence of a giant cell lesion
in association with a fibro-osseous disease may
represent a reaction to a stromal change in the
original tumor. Theoretically osteoblasts, through
a paracrine mechanism may activate osteoclast-
type giant cells.6 The present case may be an
example of such a phenomenon. Central giant cell
granulomas (CGCG) that arise de novo generally
present before the end of the third decade.7 In
contrast, CGCGs that occur in combination with
fibro-osseous diseases of the jaws typically appear
at a later age, as noted in the present case. 8–10
Most of the previous reports had also included
Paget’s disease in their review of hybrid giant cell
lesions occurring in association with fibro-osseous
conditions. The fact that Paget’s disease of bone israrely noted before the fourth decade most likely
accounts for the previously reported conclusion
that hybrid giant cell and fibro-osseous lesions tend
to occur in older individuals.
Only one of the three previously reported hybrid
giant cell and fibro-osseous lesions occurred in a
patient beyond the third decade. That particular
case presented in a 41-year-old male as a mass in
the left maxilla and was diagnosed as a giant cell
granuloma arising within a pre-existing ossifying
fibroma.1 The other examples were diagnosed in
the first and second decades. One case, which was
diagnosed in a 4-year-old Caucasian male and in-
volved the right ethmoid sinus, with extensive bone
destruction, was thought to be malignant. The
initial biopsy was interpreted as either a “CGCG” or
a “benign fibro-osseous lesion, otherwise unclassi-
fied”. The lesion demonstrated rapid progression
seven weeks following the initial biopsy. After the
lesion was resected, a range of diagnoses was
rendered including: “CGCG”, “GCT”, and “well-
differentiated osteosarcoma”. The other case was
diagnosed in a 14-year-old female and manifested
clinically as left-sided proptosis, intermittent
epiphora, and ipsilateral nasal obstruction.3
Microscopically, the lesion contained elements of
cemento-ossifying fibroma and aneurysmal bone
cyst.3 Although the previously reported cases were
hybrid giant cell and fibro-osseous lesions, each
84 K. Shetty et al.had their own distinct clinical and microscopic
appearance.
Treatment of the previously reported hybrid
lesions was predicated upon the size and location
of the lesion. The first case, a CGCG arising within
a pre-existing ossifying fibroma, was treated with
a left partial maxillectomy. The mass had eroded
through the periosteum of the left orbital floor,
which was included in the resection specimen.
Following reconstruction and an uneventful post-
operative period, there was no evidence of
recurrence eight months later.1 The second case,
an ethmoid mass occurring in a 4-year-old male,
was given a spectrum of microscopic diagnoses
ranging from CGCG to well-differentiated osteo-
sarcoma. The patient underwent wide surgical
excision including an ethmoidectomy and right
orbital exenteration with post-operative chemo-
therapy. Chemotherapy was later discontinued
when a consensus of consultants determined that
it was a benign lesion. Radiation therapy was
administered because GCT was also in the hist-
opathologic differential diagnosis.2 The patient
underwent a second surgery for the treatment of
an enlarging nodule of residual tumor, with no
recurrences after 2 years of follow-up.2 The third
case, which occurred in a 14-year-old girl, dem-
onstrated characteristics of both aneurysmal bone
cyst and cemento-ossifying fibroma. Upon surgical
exploration, the lesion was found to occupy the
maxillary antrum, infero-medial aspect of the or-
bit, ethmoids, fronto-ethmoid region, and
sphenoid.3 The entire lesion was excised with
preservation of the inferior orbital margin. There
was no sign of recurrence eighteen months post-
op.3
The present case was treated with complete
surgical excision, curettage, and peripheral ostec-
tomy. The post-operative course was uneventful.
Given the relative paucity of hybrid giant cell and
fibro-osseous lesions reported thus far, it would be
difficult to determine if the giant cell component in
the previously reported cases, and in the present
case is related in any way with the aggressiveness
or rate of recurrence of the lesions. It is well known
that with CGCC in particular, lesions can be clas-sified as either nonaggressive or aggressive based
on clinical and radiographic features. Most cases of
CGCG are nonagressive and demonstrate slow
growth with minimal or no symptoms, lack of cor-
tical perforation, and no evidence of root resorp-
tion. In contrast, the aggressive lesions demon-
strate rapid growth, pain, cortical perforation, and
root resorption, along with a propensity to recur.
Based on the behavior of the lesion we have pre-
sented, the CGCG component appears to be of the
nonaggressive type.
In conclusion, a case of a hybrid giant cell and
fibro-osseous lesion is presented, along with a re-
view of the literature. This form of hybrid lesion is
rare with only three other cases having been re-
ported to date in the head and neck area.References
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